Crocker, TF, Smith, JK and Skevington, SM (2015) To examine how accurately proxies evaluate quality of life (QoL) in people they know, using cross-cultural data from the multidimensional, multilingual World Health Organization Quality of Life assessment short-form The WHOQOL-BREF, and whether accuracy varies by health condition or proxy type (e.g. family/professional).
Introduction
Proxies, such as friends, family members and health professionals, can provide important QoL, especially where the other person has little or no means of communication. However, the growing trend to use subjective evaluations in health care through patient-reported outcome measures (PROMs) raises questions about how well a proxy can judge subjective QoL. Where patients and proxies rate the patient, discrepancies are commonly reported and correlations low [1] and it is not clear whether these assessments provide inaccurate or biased information, as commonly assumed [2] . As an important aim of contemporary health care is to improve QoL for those with chronic diseases [3] , empirical information from PROMs is essential to delivering high quality services. Our work is underpinned by the World Health Organisation QoL, which focuses on the subjective experience: A position in life, in the context of the culture and value systems in which they live, and in relation to their goals, expectations, standards and concerns [4] . This definition implies that QoL is decided by making comparisons at personal, interpersonal and societal levels, in processes consistent with social comparison theory [5, 6] .
When completing QoL measures it is important to ascertain the similarity of a proxy answer to how the person would have replied had they responded directly for themselves. Close family or friends act as proxies for patients, but where this information is absent, health and social care professionals decide on care, so it is important to ascertain the accuracy of these assessments [7] . Subjective QoL is difficult for others to judge because information about it is largely invisible to observers, so accuracy is necessarily limited. There is growing consensus in the QoL field that no one can judge [QoL] better than the patient [8] . Even 6 when asked, accuracy depends on ability to communicate about their QoL, and for the receiver to be listening and comprehending. These explanations have been offered for why person-proxy ratings are so low [1, 9] . Sneeuw, Sprangers and Aaronson [10] found greater person-proxy agreement on health domains that were more observable. It is not clear whether proxy judgements of different QoL dimensions are the same for all important domains. While this has been tested for physical and psychological domains [10] , a recent international generic instrument -The WHOQOL-BREF (The World Health Organization
Quality of Life Assessment short-form) also measures environmental and social QoL domains as they are cross-culturally important to evaluating QoL in health care [11, 12] .
Testing person-proxy concordance across a profile of different domains can be valuable where the dimensions assembled within one measure apply the same metric.
As many investigations of proxy judgements of QoL have been conducted in Western
countries, data from other cultures is scarce, impeding access to firm conclusions about whether low concordance could be a characteristic of such judgements. A crosscultural analysis is important to understanding the multiplicity of ways that people from diverse cultures judge their QoL and that of others. Another impediment to such investigations has been that developers of popular international generic health-related QoL assessments were slow to make non-English language versions available. Where translations exist, much needed cultural adaptation has been largely overlooked until recently.
Conventional cross-cultural methodologies constrain the semantic and conceptual equivalence between language versions, subsequently limiting metric equivalence. A novel fast-track methodology devised to develop the WHOQOL-BREF [13, 14] simultaneously created multiple language versions with higher equivalence levels than before [15] . Greater 7 compatibility therefore enables us to combine QoL data from a single instrument; namely the WHOQOL-BREF.
Consequently, there is a strong case for completing a systematic review when sufficient evidence becomes available from studies using the same instrument, as this enables us to aggregate compatible data from the same domains, improving the quality of results. A systematic review that incorporates information about multiple health conditions and diverse cultures could provide insight into the concordance levels that might be expected from person-proxy information derived from a particular instrument, providing guidance about interpretation to health and social care professionals who use it.
There is a growing literature on using the WHOQOL-BREF for proxy assessment. We conducted a systematic review to aggregate WHOQOL-BREF findings, as this has not been done previously. The WHOQOL-BREF contains 25 internationally agreed important facets of subjective QoL scored within physical, psychological, social or environment domains.
Reliable, valid [11, 12] , and sensitive to change [16, 17] , the WHOQOL-BREF is feasible and acceptable to use with sick and healthy adults [17] .
The aim of the current systematic review of WHOQOL-BREF research was to examine proxies judgements of the QoL of people they know for specific QoL domains and to compare three broad groups of health conditions. An additional aim was to aggregate results from diverse cultures measured by one instrument (the WHOQOL-BREF), to take advantage of the instrument s advanced design and multiple equivalent language versions [18] . This information enables us to better examine a case for the of proxy
behaviour. An additional aim was to examine the accuracy of proxy judgments and compare 8 it for family and health professionals to find out who makes the most reliable judgements.
This information has implications for delivering care to those unable to express their wishes.
Methods
We conducted a systematic review of the literature to examine the accuracy of estimates obtained from proxy administration of the WHOQOL-BREF. We refer to the individual whose QoL was judged by another as the person, and the individual who made that judgement as the proxy. Inclusion criteria were:
(i) The WHOQOL-BREF was completed by the person and a proxy;
(ii) The QoL of the person was judged by a proxy completed by someone other than the person using his or her judgement about the other person s quality of life. (For clarity, we excluded proxy judgements of their own QoL.) (iii) All participants were adult, as defined by their culture. Although the WHOQOL-BREF has been used in proxy assessments of children and adolescents, it is only fully standardised for adult use so younger populations were excluded.
language: PsycInfo, Medline, Science Direct, Embase and CINAHL. An example of the search strategy used for PsycInfo is presented in Box 1. 1 The overall strategy was: proxy AND (whoqol OR (who AND qol)) using various key words with appropriate stemming, wildcards and subject headings as applicable.
Data collection
Two authors (TC & JS) independently screened the title and abstract of references for eligibility. Only studies excluded by both authors were removed at this stage. At phase two, we sought full text articles and assessed them for eligibility. Disagreements were resolved through a consensus meeting with the third author (SS). Finally, the third author independently assessed the penultimate pool of papers.
We extracted data on the setting and characteristics of persons and proxies. We also extracted descriptive statistics (e.g. mean, standard deviation), and comparisons between (e.g. mean difference, correlation), person and proxy completion of the WHOQOL-BREF.
One researcher extracted data, which the second then checked. We discussed and resolved discrepancies by consensus. Additional data and corrections to potential errors in reporting were resolved with study authors where appropriate and possible.
Data analysis
To examine the quality of these studies we developed a relevant assessment based on the Cochrane Collaboration s risk of bias tool for interventions [19] . Risk was assessed against sets of criteria in four domains: participant selection, independent completion of the WHOQOL-BREF by person and proxy, reporting bias, and missing outcome data. For each 1 Full details of search strategies for each database are available on request.
11 domain in every study we judged the risk as high, low, or unclear if insufficient information was available.
To assess the accuracy of proxy responses we assumed that the person s response was a true score of their QoL for each item and treated this as the reference value, so a perfect proxy response would be identical to the relevant person. Therefore, we examined the correlation between proxy and person responses, which indicates the extent that proxies match persons who rate their QoL higher or lower than average. We also examined the mean difference that indicates the amount by which proxies systematically underestimate or overestimate the responses of the person overall. In summary, correlation assesses relative imprecision or the degree of randomness in proxy reports of QoL, while mean difference assesses bias [20] .
A minimal clinically important difference (MCID) for the WHOQOL-BREF has not been established to the best of our knowledge. Since MCIDs are usually calculated for specific conditions [21] it is unclear how meaningful a generic MCID would be, but we present reference values here to assist interpretation. The WHOQOL-BREF is scored on a standardised (0-100) scale, where zero equals worst QoL and 100 equals best QoL. We calculated a difference (0.2 standard deviations) [22] from a broad sample (n=11,380) [12] as 3.6, 3.5, 4 and 3.2 for the physical, psychological, social and environment QoL domains, respectively. From the same study, differences in scores between well and sick samples were calculated as 14.4, 6.9, 5 and 1.9 for the physical, psychological, social and environment domains, respectively [12] .
Although we planned to examine differences between pre-and post-intervention measures of the proxy-administered WHOQOL-BREF, this was not possible because it was infrequently 12 reported, and person and proxy responses were usually amalgamated. We planned to pool multiple measures of correlation K coefficient, but this was not possible, as they were infrequently reported.
We transformed correlation coefficients (P ) to a normal distribution and stable F , and calculated standard error from sample size.
As various diagnostic groups were included (e.g. A cancer), and different proxy types (e.g. spouse, health professional), we anticipated heterogeneity, so measures of agreement (z; mean difference) were combined using a random-effects model [23] .
We conducted subgroup analyses based on participant types and agreed to group persons by broad health or disability condition: mental health, physical health, and intellectual disability. Proxy roles related to the person were grouped as close family or health care
professional. As our studies did not report individual level data, we did not conduct subgroup analyses to examine age or gender.
Results

Study selection
INSERT FIGURE 1 HERE
We identified 1311 unique records through database searches and included 26 articles in a full-text assessment (kappa for eligibility screening = 0.66, good agreement [24] ). Eleven studies [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] reported in 15 [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] of the 26 articles met the eligibility criteria, and were included in this review (kappa for full-text eligibility assessment = 0.62, good agreement [24] ). Eight of the 11 studies [25, 26, 27, [30] [31] [32] 34, 35] reported sufficient information to be included in the quantitative synthesis (see figure 1 ). 13 Of the 11 studies, one was a published abstract [29] , and one used the WHOQOL-BREF to validate the Brazilian QOL-AD [33] , so comparisons between WHOQOL-BREF responses were not the focal interest. Although meeting the inclusion criteria, we were not able to obtain relevant data, so these studies are not described further.
Characteristics of included studies
Study design
All included studies used a cross-sectional design. Person and proxy completed the WHOQOL-BREF (the proxy completed for the other) and both QoL reports were compared to examine concordance.
Additional objectives of included studies were to compare QoL measures for patient and carer groups with the general population and examine factors that predicted QoL.
Participants
The studies contained 1980 dyads or triads in total. In seven studies each person was paired with one proxy, but in Schmidt 2010 [35] some persons had two proxies, and these analyses were presented separately. Our analysis took the responses of proxy one only, as this data set was more complete (n=614 (proxy one) vs. n=257 (proxy two)). For infertile couples in Chachamovich 2010 [30] , both women and men were proxies for each other. After tossing a coin to select one pairing, we designated men as persons and women as proxies. For full details see table 1.
The studies contained results from 10 countries across five continents: Australia [28, 31] , Brazil [30, 34, 35] , Czech Republic [35] , Germany [35] , Republic of Korea [32] , Kuwait [25] , Spain [35] , Sudan [26, 27] , Turkey [35] , and UK [35] . 14 
INSERT TABLE 1 ABOUT HERE
Persons
We grouped persons into the three broad categories of (a) Mental health (n=604):
schizophrenia, major affective disorder, neurosis, bipolar disorder, psychosis [26, 31, 32] ; (b)
Intellectual disability (n=614): mild learning disability [35] ; (c) Physical health (n=762):
cancer, type 2 diabetes, multiple sclerosis, infertility [25, 27, 28, 30, 34] . As Awadalla 2005 [26] reported three groups of persons with mental health problems, we analysed these separately.
Proxies
In six studies, proxies were close family members: cohabiting partners and spouses [30, 34] , family members living-in or with regular contact [25] [26] [27] ), and unspecified family members ( [32] . In two studies, proxies were healthcare professionals: nurses [28] and case managers [30] . In one study, proxies were family, friends and professionals combined [35] so they were not included in these subgroup analyses.
Comparisons
The nine studies used to compare person and proxy reports from the WHOQOL-BREF employed various analytical techniques. Seven reported means and standard deviations in each WHOQOL-BREF domain for proxy and person [25, 26, [30] [31] [32] 34, 35] . Six reported associations between person and proxy scores for each WHOQOL-BREF domain using the Pearson correlation coefficient (r) [25, 26, 28, 31, 34, 35] . These were the measures used in the quantitative analyses. In addition, two studies reported the intra-class correlation coefficient (ICC) [32, 35] . There was insufficient data from one study [27] to include it in any quantitative analyses. 15 At an individual item level, only one study reported means, while two reported correlation 
Risk of bias
We typically judged risk of bias to be low or unclear. Only three studies were judged to have high risk of bias (see table 2 ). We judged risk of bias due to methods of participant selection to be low in seven studies, but unclear in two. We considered that the possibility of proxy and person knowing how each other had answered posed a low risk of bias in five studies, a high risk in three, and was unclear in one. Selective reporting of favourable results
represented an unclear risk in all cases because, as expected, included studies had not published pre-study protocols (required for RCTs). We judged risk of bias due to incomplete outcome data as low in seven studies, but for two it was unclear.
INSERT TABLE 2 HERE
Results of studies and synthesis
Data handling
We transformed all mean domain scores to a scale from 0-100 commensurate with the WHOQOL-BREF protocol if they were reported in a different format. The social domain mean presented for persons with major affective disorders in Awadalla 2005 [26] are from data corrected by the authors, following contact. 
Mean difference
Forest plots are presented in figure 2 ; full details are presented in tables A.1 and A.2 in appendix A. For the physical domain, the mean difference between person and proxy scores (0 to 100 scale) was estimated as 3.1 (95% CI: 0.6 to 5.6, p=0.02). We found significant between-study heterogeneity (I 2 =74%, Chi 2 =46 on 10 degrees of freedom (df), p<0.001).
The psychological domain mean difference within dyads was estimated as 3.7 (95% CI: 0.6 to 6.8, p=0.02); between-study heterogeneity was significant (I 2 =85%, Chi 2 =67 on 10 df, p<0.001).
The mean person-proxy difference for the social relationships domain was 4.7 (95% CI: 1.8 to 7.6, p=0.001), and there was between-study heterogeneity (I 2 =77%, Chi 2 =43 on 10 df, p<0.001).
The environment domain within-dyad mean difference was 1.2 (95% CI: -1.4 to 3.7, p=0.4), and between-study heterogeneity was also significant (I 2 =81%, Chi 2 =54 on 10 df, p<0.001).
INSERT FIGURE 2 HERE
Correlation
The Pearson correlation coefficient between person and proxy scores was estimated for each domain. The physical domain correlation was r=0.44 (95% CI: 0.24 to 0.60, p<0.001).
This showed significant between-study heterogeneity (I 2 =89%, Chi 2 =27 on 3 df, p<0.001).
For the psychological domain, the person-proxy correlation was r=0.34 (95% CI: 0.21 to 0.45, p<0.001), and between-study heterogeneity was not significant (I 2 =0%, Chi 2 =10 on 3 df, p=0.4). 17 The social domain dyadic correlation was r=0.28 (95% CI: 0.18 to 0.38, p<0.001) but heterogeneity was significant (I 2 =53%, Chi 2 =6.4 on 3 df, p=0.09).
The environment domain correlation was r=0.32 (95% CI: 0.26 to 0.38, p<0.001) and heterogeneity was not significant (I 2 =0%, Chi 2 =2.2 on 3 df, p=0.5).
Per item correlation
On each item, proxy-person correlations were reported using different statistics in different studies so could not be quantitatively combined, but common trends are presented. Across the six groups where item correlations were reported, three facets had particularly small, and in some cases negative correlations: dependence on medication or treatment, pain and discomfort, and positive feelings. Five facets on energy and fatigue, sex-life, financial resources, mobility, and transport showed the closest proxy-person associations.
Subgroup analyses
Investigating possible sources of heterogeneity was limited by the small number of studies, so the following results deserve cautious interpretation. Details for table 3 and table 4 are summarised here. We found some evidence that the person health condition affected the size of the mean difference between person and proxy in the physical (p=0.02), psychological (p=0.009) and social (p<0.001) domains, but not environment (p=0.5). Results for the physical domain showed significantly greater underestimation of QoL by proxies for persons with mental health conditions than intellectual disabilities.
In the psychological and social domains we found a significantly smaller underestimation of QoL by proxies for persons with mental health conditions than for intellectual disabilities.
Proxies of persons with physical health conditions also underestimated QoL in the social domain significantly less than proxies of persons with intellectual disabilities did. 18 We found no evidence that underestimating QoL was significantly greater for family members than health professionals in the physical (p=0.5), psychological (p=0.5) or social (p=0.1) domains (Table 3) . However, there was a significant difference with respect to a ronmental QoL (p<0.001), which health care professionals significantly underestimated while close family members did not.
Evidence supported the view that the person s condition affected the degree of personproxy correlation in the physical domain (p<0.001), where the correlation was significantly smaller for persons with intellectual disabilities compared to physical or mental health conditions. This pattern was not found in the psychological (p=0.4), social (p=0.7) and environment (p=0.6) domains. While person-proxy correlations tended to be higher in each domain when the proxy was close family, family were only significantly more precise proxies than professionals, in the psychological domain (p=0.01).
Participants from different countries tended to underestimate QoL in all four domains.
Exceptionally the Sudanese samples tended to overestimate environmental QoL, but these three samples came from the same study [26] . Although the sample in Chachamovich [30] overestimated environmental QoL, the other Brazilian sample did not [34] , in line with other cultures.
INSERT 
Discussion
The subjective quality of life of a person is largely invisible, and therefore difficult for others to know. We wanted to examine whether there would be systematic differences in person- Proxies tended to underestimate the subjective QoL of others using the WHOQOL-BREF and we found negligible evidence of systematic overestimates. Family members and health professionals usually believe that the subjective QoL of those they care for is worse than the person reports themselves, especially in the social, psychological and physical domains. In these domains the type of health condition made an important difference to the extent to which proxies underestimate QoL. In particular, people with intellectual disability have much better psychological and social QoL than is assumed by their proxies. There was also widespread bias in estimates of physical and psychological QoL for persons with physical health conditions, suggesting that for some of the conditions we included there are large underestimates, while for others there may be none.
Although both informal and formal carers tended to underestimate the QoL of those they care for, we found that family members were significantly 21 environmental QoL than professionals (nurses and case managers). Family members were unbiased, while professionals systematically underestimated environmental QoL. This new discovery was made possible by using the WHOQOL BREF, which is unique among international generic measures in assessing environmental QoL. As family members usually spend more time in a shared environment that professionals have little access to, it is unsurprising that they were able to make better judgements as they have more tangible contextual information about the environmental QoL. However, they were not significantly more precise, just unbiased. It may be that professionals often hold less positive opinions of the environments their patients inhabit than those who share it with them. As more data becomes available from a broader pool of proxies (e.g. doctors,
professional carers) these results should be revisited and differences among professionals and family relations explored.
In most countries, proxies tended to underestimate QoL in all four domains of the WHOQOL-BREF. However, environmental QoL tended to be overestimated in two low-and middle-income countries (Brazil and Sudan) where greater awareness of material, have had a different impact on judging subjective QoL, than in high-income countries. However, these studies also investigated very different health conditions, the same result was not repeated in a second Brazilian study, and other factors (e.g. youth, intimacy) might influence overestimation of another s QoL. Without new published data we are unable to conclude when proxies will underestimate QoL, although it seems to be a tendency. provide reassurance that people perceive these dimensions of QoL to be better than many proxies think.
In the light of increasing life expectancy in many parts of the world, we should inform and train health professionals, especially those working with older adults, to take account of the empirical evidence of widespread underestimation and imprecision. This detailed information may help to empower professionals and familial carers to make better shared decisions at critical times in the lifespan of the person for whom they care.
Conclusion
Proxies Q L and tend to underestimate the QoL of the individual they care for across a diverse range of contexts. However, assessments by 25 family members tend to be Q L professionals (nurses and case managers). The ability of proxies to assess Q L inconsistent across the important internationally agreed QoL dimensions captured by the WHOQOL-BREF, where the physical domain is judged more accurately than other domains.
However, details of these patterns vary depending on the s type of disability or health condition, and their relationship with the proxy. This information should be recognised and used when family and health professionals share decisions about the type and level of care a person receives on their behalf. Table 1 . Characteristics of studies
For infertile couples in Chachamovich 2010 [30] , both women and men were proxies for each other. After tossing a coin to select one pairing, we designated men as persons and women as proxies.
In Schmidt 2010 [35] some persons had two proxies, and these analyses were presented separately. Our analysis took the responses of proxy one only, as this data set was more complete (n=614 (proxy one) vs. n=257 (proxy two)). 
